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(54) QUARTZ GLASS CRUCIBLE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To produce a quartz glass crucible having a transparent layer free from granular structure in 
the inside by supplying a high purity silica powder having a specific particle diameter to a rotating mold and 
after forming a silica powder packed layer, arc heating from the inside. 

CONSTITUTION: The high purity crystalline silica powder having 30-150// m particle diameter and 
40-100// m average particle diameter or the high purity amorphous silica powder having 50-200// m 
particle diameter and 100-150,, average particle diameter is prepared. The silica powder is supplied to the 
rotating mold to form the silica powder packed layer, which is arc heated from the inside to be fused. As a 
result, the quartz glass crucible having the transparent layer free from the granular structure in the inside 
is obtained. By the use of the obtained quartz glass crucible, the inside surface keeps smoothness without 
roughening even when the pulling-up of a single crystal is executed under the reducing pressure and the 
continuous filling and pulling-up or the like are executed at high crystallization yield. 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A silica glass crucible, wherein there is no granular structure in a clear glass layer in a silica glass 
crucible which has the hyaline layer which formed silica powder as a raw material with arc rotation 
scorification inside. 

[Claim 2]In a manufacturing method of silica glass Ruth who has a hyaline layer which supplies silica powder 
of a high grade in a rotating mold, forms a silica powder packed bed, and carries out arc heating of it from an 
inside inside, A manufacturing method of a silica glass crucible using silica powder as with particle diameter 
of 30-150 micrometers, and a mean particle diameter of 40-100 micrometers crystalline substance silica 
powder. 

[Claim 3]In a manufacturing method of a silica glass crucible which has a hyaline layer which supplies silica 
powder of a high grade in a rotating mold, forms a silica powder packed bed, and carries out arc heating of it 
from an inside inside, A manufacturing method of a silica glass crucible using silica powder as with particle 
diameter of 50-200 micrometers, and a mean particle diameter of 100-150 micrometers amorphous silica 
powder. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a large caliber silica glass crucible suitable for pulling up a 
silica glass crucible for decompression raising of a silicon single crystal and a manufacturing method for the 
same, and a still more detailed large-sized silicon single crystal by the multi-raising method, the 
continuation restoration raising method, etc., and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]In recent years, with large-caliberHzing of a silicon wafer, the caliber of the 
silica glass crucible for raising of a single crystal also becomes large with 22-24 inches (558.8-609.6 mm) 
from 18 inches (457.2 mm), and is becoming in use [ it ] nowadays. The internal surface of said silica glass 
crucible for crystal pulling touches silicon melting liquid, and has a function which reacts to silicon, dissolves 
or carries out heat transfer of the heat from an external carbon heater to silicon melt. With 
large-caliber-izing of this silica glass crucible, the wall of the crucible separated from the single crystal, that 
heat load became large, the reaction of a crucible wall surface and silicon melt became intense, the crucible 
internal surface was ruined and prolonged use of the crucible became difficult. In order that the difficulty of 
prolonged use of this silica glass crucible might make cost of a single crystal high, the appearance of the 
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crucible usable for a longtime, especially the silica glass crucible of the large caliber in which prolonged use 

is possible under decompression was demanded strongly. 

[0003] 

[Problem(s) to be Solved by the Invention]The result to which this invention persons repeated research 
wholeheartedly about prolonged use of the silica glass crucible of a large caliber in view of such the actual 
condition, The hyaline layer which does not have air bubbles inside a crucible is provided, it finds out that it 
can be used also by raising of the large-sized silicon single crystal under decompression by abolishing the 
granular structure of the hyaline layer for a long time, and this invention is completed. namely[0004]An 
object of this invention is to provide the large caliber silica glass crucible which does not have granular 
structure in a hyaline layer. 

[0005]An object of this invention is to provide the large caliber silica glass crucible which can raise the 
large-sized single crystal under decompression of the multi-raising method, the continuation restoration 
raising method, etc. for a long time. 

[0006]An object of this invention is to provide the manufacturing method of the large caliber silica glass 

crucible which does not have granular structure in a hyaline layer. 

[0007] 

[Means for Solving the Problem]In a silica glass crucible which has the hyaline layer which formed silica as a 
raw material with arc rotation scorification inside, this invention which attains the above-mentioned purpose 
relates to a silica glass crucible, wherein there is no granular structure in a clear glass layer, and a 
manufacturing method for the same. 

[0008]The above-mentioned hyaline layer means a transparent quartz glass layer without air bubbles 
obtained with an arc melting rotation method. A sample of a thickness of 1 mm and 15 mm squares is 
started from a hyaline layer as there is no granular structure in this hyaline layer, a point projection light 
source after grinding the both sides — from a high-pressure mercury lamp to a screen being set to 1-1. 5m, 
and preferably, A hyaline layer where an irregular shadow is not made on a screen projected when said 
sample is set and floodlighted in a 40-50-cm position from a light source is said {refer to the "industrial 
material" Vol41 (1974) 66th page}, (henceforth shading) 

[0009]If there is no granular structure in a hyaline layer, even if it is large-caliber-ized and contact time with 
silicon melt becomes long, a reaction and an erosion of an internal surface of a silica glass crucible will be 
performed uniformly, and a smooth side will be maintained, And roughness by maldistribution of an impurity 
or the depth of crystallization does not happen inside a circle of a round form spot of cristobalite which 
occurs and grows by contact with silicon melt, either. Even if it pulls up a single crystal for example, under 
decompression using this silica glass crucible, smoothing of a wall of a crucible is maintained and a single 
crystal can be pulled up on multiple times or a continuation target. As for transparent layer thickness 
without said granular structure, it is important that it is the thickness which it is exposed of a lower layer 
bubble containing layer of a hyaline layer, and does not damage an internal surface by several raising of a 
single crystal. 

[0010]The crystallinity of silica powder which is a raw material, particle diameter, and heating conditions at 
the time of manufacture of a crucible are important for forming a hyaline layer without the above-mentioned 
granular structure. When silica powder is crystalline substance silica powder, silica powder to be used is 

3 



JP H08-012359 

detailed, and its narrow thing of particle size distribution is good, and it can form a hyaline layer without 
granular structure by fusing it with twice [ 1.2 to ] as many electric power as the conventional electric 
power. Specifically, with particle diameter of 30-150 micrometers and a mean particle diameter of 40-100 
micrometers crystalline substance silica powder is used suitably. Particle diameter and electric power 
cannot abolish granular structure except said range. 

[001 1]When a raw material is amorphous silica powder, although electric power may be comparable as the 
former, it is on the other hand, good to use amorphous silica powder to which the range of 50-200 
micrometers particle diameter and 100-150-micrometer mean particle diameter and particle diameter are 
equal. Particle diameter cannot abolish granular structure with the outside of said range, or large amorphous 
silica powder of particle size distribution. 

[001 2]Three phase power of 40V and 500A is required for a caliber to fuse a 6 inches (about 1 5 cm) crucible 
as indicated as the above-mentioned conventional electric power, for example to JP.53-1 25290.A, but. 
Since a caliber of a crucible increases 4 times from 3 times and weight of a crucible which should be carried 
out melting is proportional to the cube about, used power also needs to be proportional to a part for said 
weight increase nowadays, but. Incubation is devised, or melting time is extended and about 5 times [ of 
electric power given / said / in JP,53-12590,A] electric power is used actually. That is, from 50V, it is about 
[ 60V ] voltage and about [ 2,000A ] electric power is the conventional electric power. Therefore, 
conventionally, although it is good also as 1.2 to twice to make both sides of voltage and current increase 
current as for 1.2 to twice, to not change voltage, for example, it is necessary to make current twice [ 1.2 
to ] as many electric power as electric power at 3,000-5,000A. 

[001 3]Although a method of carrying out heat melting by an arc from an inner surface is adopted supplying 
as a formation method of a hyaline layer formed inside a silica glass crucible in a mold turning around a silica 
raw material of a high grade of the range of the above-mentioned particle diameter, and rotating a mold, It is 
filled up with quartz powder along inner skin of a gas permeation genotype (i)-rotated preferably, A 
formation method which carries out heat melting using an arc from the inner skin side carrying out suction 
pressure reduction of this silica powder packed bed from a periphery (henceforth decompression 
scorification), And silica powder is supplied in a gas type which rotates so that it may see to (ii) 
JP,1-148718,A, While forming a silica powder packed bed and carrying out heat melting of it using an arc, 
silica powder can be further supplied in a crucible and melting and a formation method to disperse can be 
mentioned for it on a crucible internal surface. 
[0014] 

[Example]Although this invention is concretely explained based on an example below, this invention is not 
limited to this. 

[0015]In accordance with the manufacturing method of a silica glass crucible given in example 1 
JP,1-148718,A, While supplying in the mold turning around the natural crystal powder in which the particle 
diameter of the range of 100-500 micrometers carried out purification processing and carrying out arc 
discharge using the electric power of 60V and 3,000A, The natural crystal powder of the range of 40-80 
micrometers particle diameter and 70-micrometer mean particle diameter furthermore was supplied little by 
little, melting and scattering of were done, and six 22-inch silica glass crucibles with a hyaline layer were 
created. After starting the 1-mm-thick sample from the hyaline layer of the inner layer pars basilaris ossis 
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occipitalis and the body part and carrying out mirror polishing of it from one of them, it inspected by shading. 
An irregular shadow was not looked at by the sample. When the silicon single crystal was pulled up under 
decompression using said each created silica glass crucible, three multi-raising or more was completed. 
When the internal surface of the crucible after said raising was observed, there was little roughness and it 
was in the state which maintains a smooth field and can carry out a reuse. 

[0016]Four silica glass crucibles were created with decompression scorification given in JP,59-34659,B 
using the amorphous quartz powder object of the range of example 2 particle diameter of 100-150 
micrometers, and the pitch diameter of 120 micrometers. After starting the 1-mm-thick sample from the 
hyaline layer of the inner layer pars basilaris ossis occipitalis and the body part and carrying out mirror 
polishing of it from one of them, it investigated by shading. An irregular shadow was not seen by the sample 
but it was transparent. When the silicon single crystal was pulled up by the three remaining pieces, each 
crucible has attained four multi-raising or more. When the internal surface of the crucible was observed 
after said raising, there was little roughness and it was maintaining the smooth field. 

[0017]Using natural crystal powder with comparative example 1 particle diameter of 180-350 micrometers, 
the voltage of 60V and 3,000A was applied, five silica glass crucibles were created like Example 1, the 
sample was started like Example 1 from one of them, and it inspected by shading. Typical granular structure 
was seen by the sample at the pars basilaris ossis occipitalis and the body part. When the silicon single 
crystal was pulled up by the four remaining pieces, it could be used only once, but the crucible internal 
surface after use had become granulative, and the reuse was impossible. 
[0018] 

[Effect of the Invention] Even if the silica glass crucible of this invention performs raising of a single crystal 
under decompression, without an internal surface being ruined, smoothing is maintained and it can perform 
multi-raising and continuation restoration raising with a sufficient crystallization rate. And said silica glass 
crucible can be manufactured by specifying the particle diameter of electric power and silica powder using 
the conventional arc rotation scorification, and is an advantageous manufacturing method also in cost. 



[Translation done.] 
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